


HIGH JMERGY |ITROGEIJ COMPOUNDS 


FINAL REP«T, 


/A / GEORGE 


April 1, 1975 - July ik, 1977 


U.S. ARMY RESEARCH OFFICE 


•AHC^r l*-75-(J-0110 


ARO PROPOSAL NUMBER; 1291 5C 


CASE WESTERN RESERVE UNIVERSITY 


CLEVELAND, OHIO 


UUl 06 


-toved tor public teleo**) 
Diatiibuhon Unlimited 


SECURITY CLASSIFICATION OF THIS PACE F.ittmrmd) 



1 


f 

I 

} 


! 

t 


I ' 

! 

i 



REPORT DOCUMENTATION PAGE 

READ INSTRUCTIONS 

BEFORE COMPI.ETINO KORM 

1. REPORT NUMBER 

2. GOVT ACCESSION NO. 

3. recipient's catalog number 

4. TITLE (and SubtliU) 


6. TYPE OF report 8 PERIOD COVERED 

HIGH ENERGY NITROGEN COfiPOUmS 


FINAli *»-l- 75 -7-14-77 



6. PERFORMING ORC. REPORT NUMBER 

7. AUTHOR(«7 


8. CONTRACT OR GRANT NUMBERf.> 

GEORGE A. OLAH 


DAiC04-75-G-0110 

9. PERFORMING organization NAME AND ADDRESS 

CASE TOSTER!! RESERVE UNIVERSITY 
DEPT. OF CHE!?ISTRY 
nT.rTrrT.Avn nrTD lihm^ 

/ 

to. program ELEMENT, PROJECT, TASK 
AREA A WORK UNIT NUMBERS 

n. controlling' office name and address 

U. S. Army Research Office 


12. report date 

I._1_75 -7-14-77 

Post Office Box 12211 

Research Triangle Park, NC 2TT09 

13. number OF PAGES 

4 

14. MONITORING AGENCY NAME A AODRESSflf di(/«renl from ControtllnS Olllco) 

IS. security CLASS, fof Uif. r.poro 



Unclassified 



ISa. DECL assification/downgrading 
schedule 

NA 


16. DISTRIBUTION STATEMENT (ol thia htporl) 


Approved for public release; distribution unlimited. 


17. DISTRIBUTION STATEMENT (ol /A* •btuocl enltred In Block 20, II dllltreni Iron Roport) 

NA 


18. SUPPLEMENTARY NOTES 

The findings in this report are not to be construed as an official 
Department of the Army position, unless so designated by other authorized 
‘documents . 

19. KEY WORDS (Continud on revoroo oldo H nocoooMiy and idonHiy by Mock number^ 

Nitration, TNT, TNB,Polynitrates, N-nltro compounds 


^^--..^O^TRACT (Coni/nu« on rovormm aldm It n«c««««fy mnd Idontlly by block number) 

The objective of the work was to extend our basic knowledge of 
nitration, the fundamental reaction producing high energy nitrogen compounds, 
Studfcs included exploration of new areas of aliphatic electrophilic nitration, i 
improved preparative routes to known high energy comjMDunds such as TNT and 
TNB (1^^5-trinitrobenzene) and safe new methods to prepare 0- and nitrogen 
compounds . 

K 

Unclassified 

security classification of this pace fHTiKii Ki , l » tod ) 

■ . . ; . ••• , i , \ 


DD , 


FORM 
.;AN 73 


1473 


edition or I NOV ss is obsolete 


i 

J 



FINAL REPORT GRANT NO. DAHCOU-7 3-6-0110 


HIGH ENERGY NITROGEN COMPOUNDS 


The objective of the work was to extend our basic knowledge of 
nitration, the fundamental reaction producing high energy nitrogen compounds, 
Studte included exploration of new areas of aliphatic electrophilic nitration, 
improved preparative routes to known high energy compounds such as TNT and 
TNB (1,3,5-trinitrobenzene) and safe new methods to prepare 0- and nitrogen 
compounds • 

All objectives of the research project were met. A new, efficient 
method for the trinitration of benzene to trinitrobenzene (TNB) was worked 
out using nitric-fluorosulfuric acid. 

Mechanistic studies of the nitration of aromatics (both electrophilic, 
nucleophilic and free radical) were continued. The independence of substrate 
from regioselectivity in the nitration of reactive aromatics (toluene, anisole, 
o-xylene) was firmly established, clearly indicating the involvement of two 
separate reaction steps. Ho simple, linear relationship can thus exist. 

Free radical nitration and nitrolysis of aromatics, such as diarylhalonium 
ions, was also studied. 

The use of pyridinium polyhydrogen fluoride as reaction medium for nitronium 
salt nitrations was found to be highly effective. This solvent has no oxidizing 
ability, is an excellent solvent for both organic substrates and nitronium salts 
alike, and thus shows promise in minimizing oxidative side reactions. 

The nitration of aliphatic and cycloaliphatic hyr’ 5ns was continued 

under electrophilic conditions. Further preparative . ^ for nitroaliphatic 

compounds, including nitroalkanes , nitroalkenes and nitr^ .amantane were 
developed. Work continued on the possible synthesis of tetranitroadamantane 
and hexanitrobenzene. 

The following list of publications refers to published papers containing 
details of the work. 
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